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$G$ $X$ $Y$ $G$-
G- $\varphi$ : $Xarrow Y$ $x\in X$ $\varphi(x)\in Y$
$G_{x}\subset G_{\varphi(x)}$ $x\in X$ $G_{x}=G_{\varphi(x)}$
G- $\varphi:Xarrow Y$ G- (G-isovarlant map)
$rx$ G- $x_{1},x_{2}$ $\varphi(x_{1})=\varphi(x_{2})$ $x_{1}=x_{2}$
2 $G$- $\varphi,\psi$ : $Xarrow Y$ G- $\varphi$ $\psi$ G-
$F:Xx[0,1]arrow Y$ $G$- $F$ $\varphi$ $\psi$ $G$-
$\varphi$
$\psi$ $G$- $G$- $G$-
$X$ $Y$ $G$- $G$-
$[X, Y]_{G}^{I\epsilon ov}$
Borsuk-Ulam G\vee
Proposition 1.1 (Borsuk-Ulam Theorem). $S^{m}$ $S^{n}$ 2 $C_{2}$
$C_{2}$ $f$ : $S^{m}arrow S^{n}$ $m\leqq n$
Borsuk-Ulam $f$ G-
G- $f$ $G$- –
$G$-
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Borsuk-Ulam A. G. Wasserman
Borsuk-Ulaxn Borsuk-Ulam
Borsuk-Ulam
Proposition 1.2 ([9] isovariant Borsuk-Ulam Theorem). $G$ O $V,$ $W$
$G$ $G$ $f$ : $Varrow W$
dim $V$ -dim $V^{G}\leqq\dim W$ -dim $W^{G}$
Borsuk-Ulam
[1] [4] $G$ $mod|G|$ G-
$G$- Borsuk-Ulam o
[6] Borsuk-Ulam
[4] $G$ $n$ $C_{n}$




$G$- $G$ $SW$ $SW>1=$ $\cup$ $SW^{H}$
$\{1\}\neq H\leq G$
Theorem 1.3 ([3, 5]). $G$ $M$ $G$ - $m$ $C^{\infty}$
$W$ $G$
dim $M+1\leqq\dim SW$ -dim $SW>1$ (1)






Theorem 1.4 ([2, 3, 5]). Theorem 1.3
dim $M+1<\dim SW$ -dim $SW>1$
$M$ $SW$ $G$- $G$-





Theorem A . $M$ 3 $C^{\infty}$ $Q_{2n^{-}}$
$W$ $Q_{2n}$ $SW$
dim $SW$ -dim $SW>1\geqq 4$
$M$ $W$ $Q_{2n}$-
(1). dim $SW-\dim SW>1=4$ $[M, SW]_{Q_{2n}}^{isov}\cong \mathbb{Z}$




$u$ 2 $n=2^{u}$ $2n$ $Q_{2n}$
$Q_{2n}=<a,$ $b$ : $a^{n}=1,$ $a^{n/2}=b^{2},$ $bab^{-1}=a^{-1}>$ .
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(1) . $<a>$ a2 $Q_{2n}$
$<a^{n/2}>=<b^{2}>$ $Q_{2n}$
(2) . <b> 4 $k$ $<a^{2k}b>$
(3) . $<ab>$ 4 $k$ $<a^{2k-1}b>$
(4). $v$ $0\leqq v\leqq u-1$ $<a^{2^{v}},$ $b>$ $2^{v}$
$v=0$ $Q_{2n}$ $v=1$ $v=u-1$
$<b>$ $<a^{2^{v}},b>$ $k$
$<a^{2^{v}},$ $a^{2k}b>$
(5). $v$ $0\leqq v\leqq u-1$ $<a^{2^{v}}$ , $ab>$ $2^{v}$
$v=0$ $Q_{2n}$ $v=1$ $v=u-1$
$<ab>$ $<a^{2^{v}}$ , $ab>$ $k$
$<a^{2^{v}},$ $a^{2k-1}b>$
$Q_{2n}$
Lemma 2.2. $Q_{2n}$ 4 1 $\epsilon,\sigma_{1},\sigma_{2},$ $\sigma_{3}$ $(n/2-1)$
2 $\rho_{k}(1\leqq k\leqq n/2-1)$ w=e2\pi
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3Lemma 2.3. $\rho_{k}$ $Q_{2n}$ $S^{3}$ $k$ $n$
$\delta$ $S^{3}$ $x$ $G_{x}=<a^{n/\delta}>\cong C_{\delta}$
$k$
3 Theorem A
Q2n\tilde Theorem 1.3 Theorem A
(2) $Th\infty rem1.4$ $Th\infty rem$ A(1)
$G$ $G-$- $X$ (X)
Lemma 3.1. 1 $\sigma_{1},\sigma_{2},\sigma_{3}$ 2 $\rho_{k}(1\leqq k\leqq n/2-1)$
$\prime 1_{\sigma_{1}}^{1\prime}1_{\sigma_{2}}’’1_{\sigma}^{1}$a \mbox{\boldmath $\rho$}’$k$
(1). $Iso(T_{\sigma_{1}})=\{<a^{2},b>,Q_{2n}\}$ .
(2). $1so(\prime 1_{\sigma_{2}}’)=\{<a>,Q_{2n}\}$ .
(3). $Iso(T_{\sigma_{\theta}})=\{<a^{2},ab>, Q_{2n}\}$ .
(4). $bo(T_{\rho_{k}})=\{<a^{n/\delta}>,Q_{2n}\}$ . $\delta=(k,n)$ .
Proof.
Remark 3.2. Lerr ma $3.1(4)$ $1\leqq k\leqq n/2-1$ $T_{\rho_{k}}$
$<a>$ $<a^{4}>\cdots<a^{n/2}>,$ $\{e\}$
$W$ $Q_{2n}$ $W$ dim $SW$ -dim $SW>1=4$
$W$





$W^{<b^{2}>}=s_{0}T_{\epsilon} \oplus s_{1}T_{\sigma_{1}}\oplus s_{2}T_{\sigma_{2}}\oplus s_{3}T_{\sigma s}\oplus(\bigoplus_{m:even}t_{m}T_{\rho_{n\iota}})$
Lemma 2.1 $<a^{n/2}>=<b^{2}>$ $Q_{2n}$
$SW>1=SW<b^{2}>$
dim $SW$ -dim $SW>1=4 \sum_{\ell:odd}.t_{l}$ (3)
(3) 4 (4) $\ell$
$W=s0T_{\epsilon} \cdot\oplus s_{1}T_{\sigma_{1}}\oplus s_{2}T_{\sigma_{2}}\cdot\oplus s_{3}T_{\sigma_{8}}\oplus T_{\rho\ell}\oplus(\bigoplus_{m:even}t_{m}T_{\rho_{m}})$
($\ell$ : odd) (4)
( $\oplus_{\ell:odd}t_{\ell}T_{\rho\ell}$ $Q_{2n}$
2 (1) )






Proposition 3.3. $W$ $Q_{2n}$ $SW$
dim $SW-\dim SW>1=4$ $\mathcal{A}$ $G$
Proof.
$\bullet$
$8_{0}=\cdots$ : $8_{3}=t_{2}=t_{4}=\cdots=t_{n/2-2}=0$ :
$W=\prime 1_{\rho\ell}’$ ($\ell$ : odd) $SW$ $Q_{2n}$





$s_{3}$ $0$ $t_{2}=t_{4}=\cdots=t_{n/2-2}=0$ :
‘ $W=s0T_{\xi}\oplus s_{1}T_{\sigma_{1}}\oplus s_{2}T_{\sigma_{2}}\oplus s_{3}T_{\sigma s}\oplus T_{\rho_{\ell}}$ ( $\ell$ : odd) o $\mathcal{A}$
$0$ 1
$t$
$\mathcal{A}$ $\{Q_{2n}\},$ $\{<a>\},$ $\{<a^{2}, b>\},$ $\{<a^{2}, ab>\}$ , $\{<a^{2}>\}$
$\bullet$ $t_{2},t_{4},$ $\ldots$ , $t_{n/2-2}$ $0$ :
$W$ (4) $\prime 1_{\rho_{2}}’’1_{\rho_{4}}|$ $\prime 1_{\rho_{n/2-2}}’$
$1\leqq v\leqq u-1$ $v$ $<a^{2^{v}}>$
2
( $v$ ) $H=<a^{2^{w}}>$ $H$ $Iso(W)$
dim $SW^{H>1}=\dim SW$
$A=t<a^{2^{w}}>$}
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